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!"#$%&'

! "#$%&'()$*&#

! +,-$.*/.01234

! 567%6*78.&9.$,7.0123.9&%:-$.-#'./$%()$(%7

! ;,7. 0123$< $&&=<*$



&!"#!$#%%

(&#)*+",#%*&

! 1()=7-%.'-$-.*/.767%>$,*#?.#77'7'.$&.'7/)%*@7.A-%$*)=7.$%-#/A&%$.-#'.#()=7-%.
A%&)7//7/
1 *2'3&%4#4&%'5,/0#6%5%
1 74/..#.&'5,/0.)#.&'/06%48#9%45,'3&#%0:23%4#6,.54,-25,/0.)#&5'"
1 ;%6,/%'5,<&#6&'%8#6%5%
1 =0'&45%,05,&.#>'/<%4,%0'&#6%5%?

! B/7'.@>.A-%$*)=7./*:(=-$*&#.)&'7/.-$.CD1C
1 @/05&#7%43/#9%45,'3&#54%0.9/45#A,5B#@7*C
1 D&5&4E,0,.5,'#9%45,'3&#54%0.9/45#A,5B#CF;GHI*
1 @%5&4,%3#,44%6,%5,/0#A,5B#7H*DJ;



$!"#!$#%%

-./#0%1023456

! 0123.E.06-=(-$7'.1()=7-%.2-$-.3*=7F3&%:-$

! 06-=(-$7'.1()=7-%.2-$-.3&%:-$
1 K/4E%5#.9&',L,'%5,/0#L/4#.5/4,0:M/4:%0,.,0:#02'3&%4#6%5%
1 K/4E%5#<&4.,/0.#%4&#6&.,:0%5&6#A,5B#%0#F4%-,'#02E-&4

! !"#$ %&'()'*+,'-.//,0*'12/34*'5,/)(20

! 06-=(-$7'.1()=7-%.2-$-.3*=7
1 GB&#0%E&#/L#5B&#=I#02'3&%4#6%5%#3,-4%48
1 N,-4%48#<&4.,/0.#%4&#6&.,:0%5&6#A,5B#%#;/E%0#02E&4%3

! !"#$67 %8999:;'()'*+,'<4*,)*'5,/)(20='/,<,4),>'(0'$,?/.4/@'A;BC
! !"#$67 %8999:B'()'-.//,0*<@'(0'?,*4='*2'?,'/,<,4),>'(0'A;AD



'!"#!$#%%

-./#0%1023456

! 0123.8-/.)%7-$7'.*#.$,7.:*' GHIJK/
1 GB&#L/4E%5#B%.#:/0&#5B4/2:B#O#,5&4%5,/0.
1 =.&6#L/4#P#:&0&4%5,/0.#/L#5B&#J*DKMQ#3,-4%48

! !"#$67 %9'(0'E.<@'BF&C
! !"#$67 %8999:;'(0'$,?/.4/@'A;BC
! G+,'1.*./,'!"#$67 %8999:B'<(?/4/@

! 0123.*/.'767=&A7'.-#'.:-*#$-*#7'.@>.$,7.112L.-#'.)&&%'*#-$7'.@>.LM0+N
1 **D7R#*%5,/0%3#*2'3&%4#D%5%#7&054&#%5#Q*N
1 7IJ!+R#74/..#I&'5,/0#J<%32%5,/0#!/4(,0:#+4/29

! H2<<4?2/4*(20'?,*I,,0'04*(204<'<4?)='.0(5,/)(*(,)'40>'0.-<,4/'(0>.)*/@'1/23'*+,'JK'40>'H404>4
! 90*,/04*(204<'2L40()4*(20) ).-+'4)'*+,'90*,/04*(204<'M*23(-'!0,/L@'ML,0-@'N9M!MO



(!"#!$#%%

-./#0%1023456

! ;,7.0123.9&%:-$.*/.$,7.'7.9-)$&./$-#'-%'.9&%.-==.#()=7-%.'-$-.=*@%-%*7/

! ;,7%7.-%7.:(=$*A=7.O*#'7A7#'7#$P.=*@%-%*7/
1 J24/9&R#S/,05#J24/9&%0#K,..,/0#%06#K2.,/0#>SJKK?
1 S%9%0R#S%9%0&.&#J<%32%5&6#*2'3&%4#D%5%#N,-4%48#>SJ*DN?
1 7B,0%R#7B,0&.&#J<%32%5&6#*2'3&%4#D%5%#N,-4%48#>7J*DN?
1 ;2..,%R#Q;T*D

! D==.=*@%-%*7/.-%7.9%77=>.-6-*=-@=7.9%&:.'*997%7#$.#()=7-%.'-$-.)7#$%7/Q
1 H0#5B&#=I)#5B,.#,.#5B&#**D7#%5#Q4//(B%<&0#*%5,/0%3#N%-/4%5/48#>Q*N?
1 GB&4&#%4&#E%08#6%5%#'&054&.,0#5B&#A/436R#TJ7DM*JF)#HFJFM*DI)#&5'"



)!"#!$#%%

-./#0%1023456

9.223500+4 2.330248+2          0          0          0          09228 3 18    1

1.934054+8 1.934054+8          0          0          1        8399228 3 18    2

839          2                                            9228 3 18    3

1.000000 - 5 0.00000+00 2.250000+3 0.00000+00 2.250000+3 2.634378+09228 3 18    4
2.250014+3 2.668097+0 2.250056+3 2.769988+0 2.250112+3 2.907176+09228 3 18    5

2.250251+3 3.252747+0 2.250307+3 3.389935+0 2.250363+3 3.525523+09228 3 18    6

2.250419+3 3.658711+0 2.250470+3 3.778100+0 2.250517+3 3.884190+09228 3 18    7

2.250563+3 3.987480+0 2.250598+3 4.063173+0 2.250633+3 4.136965+09228 3 18    8
2.250668+3 4.209058+0 2.250703+3 4.279151+0 2.250738+3 4.347343+09228 3 18    9

2.250772+3 4.413436+0 2.250807+3 4.477529+0 2.250842+3 4.539621+09228 3 18   10

"9.>&(.)-#.%7-'.$,*/R.>&(.-%7.%7-'>.$&.S&*#.$,7.#()=7-%.'-$-.
$7-:T.M7#'.-#.7:-*=.$&. #()='-$-U=-#=T?&6$&.-AA=>T



*!"#!$#%%

!7')7%'80*90#.'0234509*):/#0/&+01#)",#")'

! D#.0123.=*@%-%>.,-/.:(=$*A=7./(@G=*@%-%*7/
1 H0',6&05#9%45,'3&#6%5%R#0)#9)#6)#5)#; $&)#!
1 CB/5/02'3&%4#%06#9B/5/%5/E,' 6%5%
1 GB&4E%3#.'%55&4,0:#6%5%#L/4#'48.5%3.#%06#E/3&'23&.
1 ;%6,/%'5,<&#6&'%8#6%5%
1 *&254/0#,062'&6#%06#.9/05%0&/2.#L,..,/0#8,&36.
1 F5/E,'#4&3%U%5,/0#6%5%
1 J3&'54/0#,05&4%'5,/0#6%5%

! 0-),./(@ G=*@%-%>.*/.A,>/*)-==>./7A-%-$7'.-#'./$&%7'.*#.&#7.&%.:&%7.O$-A7/P
1 J*DK#V%4:/0#6%5,0:#-%'(#5/#5B&#5,E&#/L#E%:0&5,'#5%9&.#%06#920'B#'%46.



+!"#!$#%%

!7')7%'80*90#.'0234509*):/#0/&+01#)",#")'

! 0-),.$-A7.*/./$%()$(%7'.-/.-./7V(7#)7
1 @%5&4,%3.#6&.,:0%5&6#-8#5B&#MAT02E-&4
1 K,3&.#6&.,:0%5&6#-8#5B&#MF02E-&4
1 I&'5,/0.#6&.,:0%5&6#-8#5B&#MT02E-&4
1 F#.&'5,/0#,.#%#.&W2&0'&#/L#4&'/46.
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!"!"#!$#%%

!7')7%'80*90#.'0234509*):/#0/&+01#)",#")'

! D.:-$7%*-=.*/.*'7#$*9*7'.@>.*$/.MAT#(:@7%
1 F#.9&',L,'#02'3,6&)#%0#&3&E&05)#%#E/3&'23&)#&5'"
1 Q&5A&&0#1 %06#9999

! M&:7. /(@=*@%-%*7/*:A&/7.%(=7/.9&%.*/&$&A7/
! Z * 100 + 25 12/'*+,'1(/)*')*4?<,'()2*2P,
! #,-/,3,0*,>6(0-/,3,0*,>'12/'*+,'P/,5(2.)60,Q*'()2*2P,
! ".3?,/)'(0'?,*I,,0'12/'3,*4)*4?<,')*4*,)

1 K/4#&U%E93&R
! 125 12/'RB='9228 12/'JAST
! 9546 12/'M3ADA='9547 12/'M3ADA3



!!!"#!$#%%

!7')7%'80*90#.'0234509*):/#0/&+01#)",#")'

! 3*=7/.*'7#$*9*7'.@>.$,7*%.MF#(:@7%./$&%7./A7)*9*).$>A7/.&9.'-$-Q
1 MF1R#6&.'4,95,<&#%06#E,.'&33%0&/2.#6%5%
1 MF2R#4&./0%0'&#9%4%E&5&4.
1 MF3R#'4/..#.&'5,/0#6%5%
1 MF4R#.&'/06%48#9%45,'3&#%0:23%4#6,.54,-25,/0
1 MF5R#.&'/06%48#9%45,'3&#&0&4:8#6,.54,-25,/0
1 MF6R#'/44&3%5&6#.&'/06%48#9%45,'3&#%0:3&X&0&4:8#6,.54,-25,/0
1 MF7R#5B&4E%3#.'%55&4,0:#6%5%
1 MF8R#4%6,/%'5,<&#6&'%8#6%5%
1 MF125/#MF15R#9B/5/0#6%5%
1 MF315/#MF35R#'/<%4,%0'&#6%5%
1 F06#5B&4&#%4&#&<&0#E/4&#Y



!%!"#!$#%%

!7')7%'80*90#.'0234509*):/#0/&+01#)",#")'

! M7)$*&#/.'7/*?#-$7'.@>.-#.MT#(:@7%./$&%7./A7)*9*).O%7-)$*&#.'-$-P

! ;,7/7.)-#.@7.O/*:A=7P.%7-)$*&#/
1 MT102 >0&254/0#'%9524&?)#MT515/#MT91>,0&3%.5,'#3&<&3.?

! ;,7/7.)-#.@7.O/(::-$*&#P.%7-)$*&#/
1 MT4>,0&3%.5,'#.'%55&4,0:)#.2E#/L#MT515/#MT91?

! ;,7/7.)-#.@7.O/A7)*-=P./7)$*&#/
1 MT451 >6&.'4,95,<&#6%5%)#/038#,0#MF1?
1 MT151 >4&./0%0'&#9%4%E&5&4.)#/038#,0#MF2?

! MT#(:@7%/.-%7.=*:*$7'.$&.1- 999



!&!"#!$#%%

!7')7%'80*90#.'0234509*):/#0/&+01#)",#")'

! 5#=>.J.%7)&%'.$>A7/.$&./$&%7.*#9&%:-$*&#Q
1 TEXTR#.5/4&.#V2.5#5&U5
1 CONTR#Z#L3/%5,0:#9/,05#02E-&4.#%06#[#,05&:&4.
1 LIST R#%#3,.5#/L#<%32&.
1 TAB1R#%#/0&#6,E&0.,/0%3#L20'5,/0#8#\#L>U?
1 TAB2R#%#5A/#6,E&0.,/0%3#L20'5,/0#]#\#L>U)8?)#2.&6#,0#'/E-,0%5,/0#A,5B#/5B&4#4&'/46.
1 INTGR#%#'/44&3%5,/0#E%54,U#>2.&6#L/4#'/<%4,%0'&#6%5%?

! MA7)*-=.)-/7/Q
1 HEADR#%#CONT4&'/46#%5#5B&#-&:,00,0:#/L#&%'B#.&'5,/0
1 TEND)#MEND)#FEND)#SENDR#4&'/46.#5/#.,:0%3#5B&#&06#/L#%#5%9&)#E%5&4,%3)#L,3&#/4#.&'5,/0



!$!"#!$#%%

!7')7%'80*90#.'0234509*):/#0/&+01#)",#")'

9.223500+4 2.330248+2          0          0          0          09228 3 18    1

1.934054+8 1.934054+8          0          0          1        8399228 3 18    2

839          2                                            9228 3 18    3

1.000000 - 5 0.00000+00 2.250000+3 0.00000+00 2.250000+3 2.634378+09228 3 18    4
2.250014+3 2.668097+0 2.250056+3 2.769988+0 2.250112+3 2.907176+09228 3 18    5

2.250251+3 3.252747+0 2.250307+3 3.389935+0 2.250363+3 3.525523+09228 3 18    6

2.250419+3 3.658711+0 2.250470+3 3.778100+0 2.250517+3 3.884190+09228 3 18    7

2.250563+3 3.987480+0 2.250598+3 4.063173+0 2.250633+3 4.136965+09228 3 18    8
2.250668+3 4.209058+0 2.250703+3 4.279151+0 2.250738+3 4.347343+09228 3 18    9

2.250772+3 4.413436+0 2.250807+3 4.477529+0 2.250842+3 4.539621+09228 3 18   10

! C*#7/.)&#/*/$*#?.&9.WK.),-%-)$7%/
1 I,U#^̂ #'B%4%'5&4.#'/32E0.#L/4#L3/%5.#%06#,05&:&4.
1 K/24#'/32E0.#L/4#5B&#@FG)#@K)#@G#%06#.&W2&0'&#02E-&4



!'!"#!$#%%

;.'0 2345#< #**$<%#

! 0123$<Q.,$$A/QFF?*$,(@T)&:F#S&>F0123$<
1 F#L/4E%5#'/E9/0&05#6&<&3/9&6#,0#5B&#*ST_#

E/6&40,.%5,/0 94/V&'5
1 ;&%6,0:)#A4,5,0:#%06#E%0,923%5&#J*DK#L,3&.
1 =.,0:#%#7``#%06#C85B/0#FCH#%5#5B&#.%E&#5,E&

!" #$%&'()*(+,
-.#"*/
%0))+'*

12*3+,4
%0))+'*

! ,-.-/0123.45/60735. 8911 8911
" :-;5.0.<-2=0/06-7-/; 8911 8911
# :-0<735.2</5;;2;-<735.; 8911 8911
$ >.?910/2@3;7/3A9735.; 8911 8911
% B.-/?C2@3;7/3A9735.; 8911 8911
& D/5@9<72-.-/?CE0.?1-2@3;7/3A9735.; 8911 8911
' FG-/6012.-97/5.2;<077-/3.?210H2@070 8911 8911
( I-<0C20.@243;;35.2=/5@9<72C3-1@; D0/7301 8911
) J9173=13<373-;2542/0@350<73K-2=/5@9<7; 8911 8911
!* :0@350<73K-2.9<13@-2=/5@9<735. 8911 8911
!" DG575.2=/5@9<735.2C3-1@2@070 8911 8911
!# DG575.2=/5@9<735.2</5;;2;-<735.; 8911 8911
!$ DG575.20.?910/2@3;7/3A9735.; 8911 8911
!% L5.73.959;2=G575.2-.-/?C2;=-<7/0 8911 8911
"# DG575.23.7-/0<735.2</5;;2;-<735.; 8911 8911
"& DG575E07563<2@3;7/3A9735.; 8911 8911
"' >7563<245/6240<75/249.<735.; 8911 8911
"( >7563<2/-10M0735.2@070 8911 8911
#* L5K0/30.<-254265@-12=0/06-7-/; N5.- N5.-
#! L5K0/30.<-;254243;;35. O55. O55.
#" L5K0/30.<-;2542/-;5.0.<-2=0/06-7-/; O55. O55.
## L5K0/30.<-;2542</5;;2;-<735.; 8911 8911
#$ L5K0/30.<-;25420.?910/2@3;7/3A9735.; 8911 8911
#% L5K0/30.<-;2542-.-/?C2@3;7/3A9735.; O55. O55.
$* L5K0/30.<-;245/2.9<13@-2=/5@9<735. O55. O55.



!(!"#!$#%%

;.'0 2345#< #**$<%#

! X%7%7V(*/*$7/Q
1 :,5#
1 'E%(& a"^b#/4#B,:B&4
1 %#7``X̂ c#'/E93,%05#'/E9,3&4#.2'B#%.#:''Xc#/4#B,:B&4
1 C85B/0#a"b#/4#B,:B&4

! "#/$-==-$*&#.*#/$%()$*&#/Q
git clone https:// github.com / njoy / ENDFtk

cd ENDFtk

git checkout develop

mkdir build
cd build

cmake - DCMAKE_BUILD_TYPE=Release ../

make ENDFtk.python - j8


